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miR172 modulates the output of the
AGAMOUS/APETALA2 antagonistic pair in floral
patterning
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In Arabidopsis, two floral homeotic genes, APETALA2
(AP2) and AGAMOUS (AG), act antagonistically in floral
patterning events such as cell fate specification and the
delineation of homeotic gene expression domains. miR172,
a microRNA, serves as a negative regulator of AP2. We
show that miR172-mediated repression of AP2 is crucial
for the regulation of floral stem cells and for the
delineation of the expression domain of another class of
floral homeotic genes. However, miR172 and AG have
overlapping but distinct developmental functions in floral
patterning. Our studies suggest that miR172 modulates the
activity output from the AG-AP2 antagonistic pair to
endow a spectrum of developmental functions to the pair
of genes.
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Increased dosage of DSCR1 and DYRK1A on chromosome
21 destabilizes NFAT regulation and accounts for Down
syndrome phenotypes
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Trisomy 21 results in Down Syndrome (DS), but little is
known about how a 1.5-fold increase in gene dosage causes
its known pleiotropic phenotypes. We find that two genes,
DSCR1 and DYRK1A, within the critical region of chromo-
some 21, act synergistically to prevent nuclear occupancy of
NFAT transcription factors, which are major regulators of
vertebrate development. Mathematical modeling of the NFAT
pathway, which includes positive and negative feedback loops,
predicts that auto-regulation within the pathway accentuates
the effects of trisomy of DSCR1 and DYRK1A. Moreover,
activation of target genes often requires a threshold level of
NFAT, but numerical simulations show how these may fail to
be transcribed when DSCR1 and/or DYRK1a are increased by
1.5-fold. Disruption of the genetic circuit may occur only for
some of the target genes, those that require a higher activation
threshold, therefore explaining the pleiotropy and the devel-
opmental character of DS. Observations of Calcineurin/NFAT
null mice, DSCR1/DYRK1A transgenic mice, DS mouse
models and human trisomy 21 are consistent with these
predictions. We propose that the 1.5-fold increase in dosage of
DSCR1 and DYRK1A cooperatively destabilizes a regulatory
circuit leading to reduced NFAT activity and many of the
features of DS. More generally, these observations suggest
that destabilization of regulatory circuits may underlie human
disease.
doi:10.1016/j.ydbio.2006.04.007
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The homeodomain protein MLS-2 regulates multiple
aspects of mesodermal development in C. elegans
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The proper formation of a complex organism requires
precise coordination among many events, including cell
proliferation, fate specification and differentiation. The C.
elegans postembryonic mesodermal lineage, the M lineage,
allows us to study mechanisms coordinating these events at
single cell resolution. We have identified an HMX home-
odomain protein MLS-2 in a screen for factors required for M
lineage patterning. The MLS-2 protein is present in nuclei of
undifferentiated cells in the early M lineage and MLS-2
activity appears to be tightly regulated at the transition from
cell proliferation to differentiation. Loss or over-expression of
mls-2 affects cleavage orientation, cell proliferation and fate
specification in the M lineage. We have found that the MyoD
doi:10.1016/j.ydbio.2006.04.005
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